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(54) Title: PROCESS FOR PRODUCING OPTICALLY ACTIVE TETRAHYDROTHIOPHENE DERIVATIVE AND METHOD 
OF CRYSTALLIZING OPTICALLY ACTIVE TETRAHYDROTHIOPHEN-3 -OL 

(54) **Sfttf h7 t Knf t7i>Ri|fta)lia»a, tS^Zf, «*Stt-r t RpT?|-?x> 

-3-tT — JisCD^tifJjfe 

(57) Abstract: A process for producing (R)-tetrahydrothiophen-3-ol, comprising the step (A) of incubating tetrahydrothio- 
phen-3-one in the presence of a preparation of strain belonging to the genus Penicillium, the genus Aspergillus or the genus 
Streptomyces or cultured cells thereof, which preparation is capable of biological conversion of tetrahydrothiophen-3-one to 
(R)-tetrahydrothiophen-3-ol, and the step (B) of collecting (R)-tetrahydrothiophen-3-ol from the incubation solution. There is 
further provided a method of crystallizing optically active tetrahydrothiophen-3-ol of enhanced optical purity, characterized in that 
the optically active tetrahydrothiophen-3-ol is crystallized in an organic solvent whose temperature is 1°C or below. 
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(A)7^b7t K o f t 7 x > -3-^- >- CD „ ( R) b 7 t K o ^ 3r ~7 x 

^ =■ %/ V t?~ J* (Penici Ilium) 1, T * ^ /V =¥ ^ ^ (Aspergillus) JH * 
»^ h V7 h-7>f (Streptomyces) MfcJS^~Sffi^*fd»^:(D J§ £ 

^< — v- a >- «i.3ffi tsig, (B)^ yfeis^f) (R)- r 

Knft7i is-Z-Jr — 7V ttW&-r % Ig, Sr^A^ft § (R)- 

^ a > - 3 -^- _ /v <d H e B ifc m o 
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m m m 

[0001] *mmfe, ^^tt^E^p B p(Z)^^^#:^UT^Jffi^^(R)-^h7tKn^ 
[0002] xC(II)"e^$tL5(R)- ^b^tKn^7m^-3-^-— Mi, ^*J*%ktfi±!%)W(D&)$ 



OH 




[0003] (R)- ^h7tKn^^^^-3-^--/KDM3t^fefe^LTtt, ^^A»l^fflV^ 

^fe(#r^¥04-i39i92^##^) , &m$gftmm&m^ttmmM¥- 

04-i39i40#^##^) , T^/^/^b^j^5;^?£(vV- ^jV'Hrf'Hrf^^-v^ 

• ^^MJ— (J.Org.Chem.) 57,4354(1992)#|fJ , 2,3-v ; tKn5 : -^^^^^^i~ 
S^fe ( t/V • ^ • V % is ' • yiM^7M (J. Am. Chem. Soc. ) 

108,2049-2054(1986)#{fJ ^<Dik^^j&K£ttfe&^hfhX\^ 0 \Ji^^.flh<D 

[0004] ^/c7-fe5©^h7tKn^-^^^-3-^-—/l/^^/Wt:b, ^.(D^^T/^V^<— 

^m<Dmm%:m^x^^mvxm^m^hnx^(^^^viy^( 

Biocatalysis)9,61-69(1994)#Ji) 0 U5>U rCD^xf^ s 7^W-^WMb\,tz.%^ / ^ 

m&vtoto, nft(Dyt¥ffi'\kfc<DmmumiM:*xh5o%xm, umm^m^ 
x%%jjmxfef^\ tut* -mm^^-^m^mm^m^t-mmm^M 
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[0005] ^x\ jfmm<Dm~<D n ms, m^fc^itmu&m^mh^^nyt^mfe 
[ooo6] ^/c N mM&<v^j$^mfcbvxmmirz>fc!t)^n, yt^mm^h^v^^-y 

[0007] V^Vf^hThv^^^-y^-3-^-—M^ MUXffl$fcXfr<9, M1%<DMft 

m^mt^m^^%^m^^\±.\-xmmx^ 0 ^t^/v^^vm, r^ym^ 
<Dm±r.^ tzM^tcJitm.m i m:^ir'nm^^x\ >&i wx% ^rxrw-^— 

yyy^—fcxzjfmh, mM&^^=>^h(DmxT.Mtf}^-Mtai\e}^^x\ v^v \ 

[0008] ^X\ *&W<Df&r.(D g ft ft, ^^tt^xh^tKn^^^>-3-^--/V^ 
[0009] «P^^^«, _h!Bjg-cD g ft«j&-r5fc&^ JSIS^^^^TIE^d 
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[0010] officii, WT©iit)-e*>So 

[lK(I): 

Wb2] 
O 




x^dl): 



OH 




(Penicillium)^ T^^/V^rV^(Aspergillus)M^/c«^h^^°b^ir^ 

(Penicillium vinaceum) N T^^/l^^VV^* ^"^7 ^ir ^7 ^.(Aspergillus ochraceus^/cfcfc^. 
h^^>^-fe^.^^^^v/^(Streptomyces michiganensis) &ZlMi~5®tfc"Cfo5[l] 

(Penicillium vinaceum) IAM7143 (Wf£#-5§-NITE BP-35) , T^^/V^/V^'JrJjy^ 
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^(Aspergillus ochraceus) ATCC 18500 (3?f£#-^NITE BP-41) *fcf£XM>:/W 
^i^-^^f^^v^Streptomyces michiganensis) NBRC12797 (Wf£#^§-:NITE 

bp-36) KmT%mmx»foz>ii~\titcm2]fcmm<Dj7m 0 
[ooi2] ^mm<Dm-<DWMi^ ^r©i^^ 0 

[4]^^'f4^h7tKn^^^^-3-^-/^ir^^ir^tf^^l 0 C^T^ 

[5]^^l 0 C^T^«^^7t^f^h^tKn^^^^-3-^-7^MTi-5 

[6]ffjfB«^^a#b^^^^ ffjfE^^tt^h^t:Kn^^^>'-3-^-/KD 
[7]«i?«3\ )fe^'t4^h9tKn^^-7^^-3-^-— /V^tS^'|4-Cfc«9, ^o^tf 
[8]^^g'ttxh7tKn^^^^-3-^— 7l^X)SRf«pJ^fe5[4]-[7](DV>Tfl7)^ 
[9]ftjlEW^^^^\ ^f-V, — g^rc^/K g£g|:/^vK Ti?h^ ^ 

^V^<^-^©^^ctt^tL^(^^^TfeS[4]-[8](DV^^^-|EmcD 

[0013] [m~<omm\ 
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MM 

o 




xC(II): 
OH 

6 

(Penicillium)^ T^^/V^rV^(Aspergillus)M^/t«^h^^ 0 b^ir^ 

[0014] J^^m<D^m i ¥tt}^ 1 $3o®re\'±. ^^^y^A(Penicillium)ja, TX^</U3c/UX 

(Aspergillus)JS^7^fi^M^7 B h^-fe^(Streptomyces)Jg^>V *t/^<£>JS^SU HU 
|B^(I)T^$^^h9tKn^7^^-3-^^fufE^(II)T^$tlS(R)- xh^tF 

mw-mnw^^^, n^^xiw^nm^o^tt^i^m-r^t^^ ate 
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[0015] ^<DJ;5&^£^0^UaM£LT, ^^^y>^-t^-fe^^(Penicillium 

vinaceum), T^^/V^V^^^^-fe^^CAspergillus ochraceus), XM^^h^-f 
S^y^^^CStreptomyces michiganensis)^^M^S^£^£#^f S^t^^a 

o 

[0016] ^fob(Dtp-vmzt$^^mtvx, Mfcmat, ^-M^-tf-^i?^ 

(Penicillium vinaceum) IAM7143, T^-</^V^ • -^^(Aspergillus 
ochraceus) ATCClSSOO^/cf^hl/^^^^ir^-^i/^f^VV^CStreptomyces 
michiganensis) NBRC12797^^ptf &^t&X%& 0 

[0017] ^tt(Dm(DMtm^fc, zftb(Dm&fctt^thx\,^i%ftmmfci&fc£ti 

T*3<9, ^^t-A^-rS^^^-C^So i*#^g|f^T<^^*3t)TfeSo IAM:^M^ 
^J^ffl^^^W^EBfx ATCC:American Type Culture Collection, NBRC:$[^ff $C 

[0018] J;/c, -<^^!Ju>A-fc:^-fer>A(Penicillium vinaceum) IAM7143feJ;^M/^>W 
-fe^-^^^^^^Streptomyces michiganensis) NBRC12797fi, 2004^11 j=l 16 
BttX\ T^^/^V^-^-^-fe "^(Aspergillus ochraceus) ATCC18500{3:, 2004 

0 &m=f-mm*~g.mm*-ftsMBi2T @ 5#8#) ^n^n, nite bp-35, 

NITE BP-36, *3j;t/NITE BP-41tLT^f6$tbTV^6 0 
[0019] fU3£SLf^K^om^^^#^^^«^©®*M^©fS 
$^<D#£ET-C\ W^^f(^«)-Cfc§^h9tKn^^^V-3-^-^^^^^ 

m^^mw^mu\\vxn^t^x^ 0 •g.tcn, m^xmnm^m^mmmw 

[0020] ^tt^oSlwiJBti, ^tu^/c{«*M^m— ^mmmMVfct^m^ 
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[0021] ita^fflV^tL^ititfitbTfi, £ftMS£&tf s £W^SJ#fl6-C&*Ltf £C # 
[0022] ^^MirLTtt, P^^X, #if-f>\ T^/g|, S^^, S# 

it^hy^ ffimxvvj*. mmr^-?^ mtr^^^ v^m^mr^ 

[0023] Ofi&tei&j&kVr:* MzLlt, Finite (tfThx?~*?-20g/u ?>vzi<- *i0g/L, 

t&20g/L, y^St— 7KJ^^y^Alg/L, M^^^A-77K»0.5g/L)fe6VMiC 
i#J*(^h^^— ^20g/L, X20g/L > ^S^Og/U H^^^Sg/U i& 

^by^2.5g/U ^il#/W/^A3.2g/U ^JR^>^S^2ml/L(^JR^^ 

7k^0.25g/L) ) «r#tf 5r£tfS-C#5o 
[0024] i#it^#{3\ ±IE»^7)5m^^^WU#6f£ISrt^Ml:51^-r5-t7iS-e#5 
o ii^, pH5. 0—10.0, 20— 30°C, £?^lX«pH6.5— 8.0, 25— 28°C"C3bi9, ii^l — 
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[oo25] mmmwmnmm^ mrnrnr^. ^L^m^f'^mm^x^m^f-m 

[0026] mWkteZ>7 L h9KVvtt7^-3-*>'te. mfc(D^f)\ feSVMiA^tt^^ 

^vm^n^xmrnm^fcnmi^mmm^mm-r^k^x^^ ^<d«s 

MWX&&^(l)X^n%'rh7tVv^7^><-3-st>$:^ j£(\l)X^thZ> g 6*J<D 
[0027] r5LT£j£Ufc, g Wco(R)- 
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#f;£$5fciij£v^) 

[0029] M^iSfei-efi, %^^Yy\iYx2^y^-z-^;V(D^^T(DX.o\zx, 

^c^^tt^h^tKn^^^^-3-^-/V^tfM^^^l o C^T,0^L< 
tt-3°C 18 < Cid^i-Srt^«t»5, J^ft^S^KV^^t^h^fcKn^ 

[0030] fi^fen-efi, s?ai°c^T, £?i£tXtt-io — is°C(D^wmm^ 0^b<« 

[0031] ^WMfelTtt, ^^t^^tKn^y^^-3-^— 

W^nTO, ^M«^#b^^Sb7t^ft^h7tKn^^^^-3- 

fctitftmireb, mmrm^mm, ^^mitmm^ itotw^-ts^ 
[0032] t£&, ^^m\^m\Km^^wM^^%^^h^vn^y^-z-^ 
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—/UfD^m^ii, 7-t^fc-et£i-ttU-££<, 75%e.e.^_h^S0*bV\ Z.(D 

[0033] ^^efeI*3<tmi^fflV^Jt«6^tt % SmTf^^Ste^^tKn^^ai 

>^ f^cn^P/K gfclfcT'^yK /V, 2-7 p P'V*- /l^Sr^f S^t^5-e#s o 

mis, ^nh(Dmm^m^tcn2mm^±^^x^m^^t^x^^ 0 

[0034] ^>LT, 0 %*fb/c^^f^h7tK^^^^^-3-^-/V(D^ B H B «, l°C^TO 

mzm7££tiz>h<Dxnf& \ 

[0036] HJfeMl 

?Alg/U ^I^^^A-77K^P^0.5g/L) ^r250mL^H^| 77^=i {-25mL^a 
L> 121°C, 2O5>Wii5H^5CSc0LfCo ZXifcTX^/l^/lsX'tt^-teV* 
(Aspergillus ochraceus) ATCC18500£^1U 25°C, 72^M«iatfNIUho 
7tjt^^i^b7tKn^^^^-3-^-^30mg*PX., 25°C-C24H#r^*Mb^ 0 
[0037] #ib;ftfcSJ^£g1^^^vKl5mL x 3)-CttffiUfc 0 lli^t, M^r-y 
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yi)Kx / Mmmv^m^i2mg(i\xm39%) > yt^mm8i%e.eXR)xmc 0 ; [«] d = 

+ 8.8(c=0.5, CHC1 ); 1 H-NMR(CDC1 ) 8 (ppm):1.75(m, 2H), 2.15(m, 1H), 

3 3 

2.82-3. 17(m, 4H), 4.5(m, 1H) Q 
[0038] ^^^^V^T, ft¥%&Mny£¥ftP\%9J*&7/l'/^y?AS-H( 0.46 x 25cm) 
^Vir/Wb^XHM) ^ttUzMmfaW-Xy^v^h???^ (MS : 

/^y^X2/*;—;V=9Q/4, gftfi:lml/min., ?M:30°C, ^ft:210nm) i^X^m 
b/c 0 Ife^flEg^, J.Am.Chem.Soc.l08,2049(1986)^fE*c$^fci;b^7 , £S^i:b^L 
T#iy£b/c 0 

[0039] 

^-^U^A-t^ir^A(Penicillium vinaceum) IAM7143^fflV^W<75^PS^ 

llmg(W22%X ^MJt91%e.e.(Rra#^tL/c 0 
[0040] HffiM3 

^hl^^hW^-^^^f^^i/^Streptomyces michiganensis) NBRC12797£rffll > 
3^^, ^T^WiJ2i:^«^»S^^fTo/c 0 ^T(D^m> B» 
32mg(79%\ )fe^S88%e.e.(R)"t:1#fctLf' 0 

[0041] 

121°C, 20^^-t?rffra»abT^Flj:#j*(^h^-^20g/L, ^/Vra— ;* 

lOg/L, ^si>2o g /L N ^K^y^^ig/u ^^^^A-77kfp^i 

0.5g/L)£3Us^v^— 3S^1.5L"f o#?£bfc 0 Z.frhbfc^^ ^y^-t^M?^ 
(Penicillium vinaceum) IAM7143£rgHU 25°C N 72B#^MMig#bf- 0 t%hfrlfc& 
J#a^^^hvtKn^^3i^-3-^-^4mL-foJP^ N 20-23°C-C24B#P H E ]Mllb/c 

o 

[0042] 3L^^^^-lS^^#^tL/cTO^^I^^^Mf+1.75L)^fimbfc 0 ffi 

£^/c^, ^ififtJfgUfco &m&mmz£^xmmL,f£o (R)- ^h^tKn^^ 
/V£r8.0gOK^55%\ ^^MS87%e.e.-e#fc 0 

[0043] 
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^^^-^(6.8mL)*5j;t/T-feh^(2.8mL)^Px.f-o -15°C^ 
40mm, No.46»)^fflV\ 5&Lfc 0 5!xL/Uws§3{3:> ^{*»(R)-^b^tKn 
[0044] 5.7g0W71%);^^MJ^95%e.e.;[a]D= + 11.6(c=0.1, CHC1 ); 1 H-NMR(CDC1 ) 

3 3 

5 (ppm):1.75(m,2H), 2.15(m,lH), 2.82— 3.17(m, 4H), 4.5(m,lH) 0 

[0045] 

217ml) (43ml) (DM^M^iP^fCo ^#U£^|&* fc#*PU 

M\kn—H 0 40mm, No.45*S) ^T5SlUfCo ^^L^H^^^ffi^r+^i-^ 
L^,iOM^5r^^J;^^#:^UT(R)-^h9tKn^7^^-3-^-— 7P31.6g(i(X 
4563%) gr, yt^mm96%e.e.X^^t^m^fc 0 
[0046] H5&M7 

300mlc7)^|§iCTir (23.6ml) (100ml) £rA*U -18 c C*-e^*Pb7^ 0 

*#T"«^I« ^91.8%e.e.<D (R) -^h^tKn^:7^-3-^— (122. 32g) £r 
ITLfco MT^ffib/c^|§«T-feh^(11.8ml)T-SfeV>r^.^Tofc 0 
^ftSrMlijn — h(*60mm, No.5B£*ft) ^T«bfc 0 5^Lfc^ B H B ^)^^^+ 
^^L7h#^P^i-5r^^i^^#:^bT(R)-^h9tKn^7^^-3-^-— 
86.0g(W70%) ^^^97%e.e.t?#5r^^tti^ o 

[0047] 

Z00mHD^mz.^/U^/USrh^ (23.5ml) (100ml) £AtK -18°C« 

<ft£PLfc 0 ^#T^7^l&S^91.8%e.e.» (R) -^h^tKn^^.n^-3-^-— M 
128.03g)<l:MTL/c o ITOT Uc^teTirbWl 1.8ml) "C^V^^^f ofc c 
-^»#^^g 3 B^MUJP-h( 0 60mm, No.5B5*ft) ^T«^Lfc 0 5^Wc^f H H B /^ 

-3-^— /P83.9g(l(X^66%) ^^EJt96%e.e.T:1#S^;3Sffi>k/c 0 
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[0048] MMWi9 

fee 

[0049] ^bhhu^ mm^^'pmwt^xmm^ ^nm^m^oo-Th^vn 



WO 2005/054491 



14 



PCT/JP2004/017837 



[1] Sfl): 

o 




^(11): 

Wb2] 



OH 




(Penicillium) JS % T^^</I^f /^(Aspergillus)JR Wt tt^ M/^/ft^ 

(BMV^-<— ^3^S»fc^(II)^£;ft5(R)- ^h7tK^^^^^-3-^— 

[2] ii&fE£^l&&ife£fe^5^#s^#3^tf^ -^^y^.^ir^A 

(Penicillium vinaceum) N T^.-^/l^^fVV^-* ^"^7 ^-fe^JX (Aspergillus ochraceus)l£/c{3:^ 
h^^Wir^-^^^^^Streptomyces michiganensis) fcUR^S^tflrCfeSffll 

[3] tufE^^^J^m^fe^tt^i^^^S®^^^ ^vy^A-t^i?^ 

(Penicillium vinaceum) IAM7143 (^l£#-5§-NITE BP-35) , T^^/l^Vl^-^^i? 



WO 2005/054491 



15 



PCT/JP2004/017837 



^(Aspergillus ochraceus) ATCC 18500 (^Ff£#^§-NITE BP-41) ^f'^h^b^ 
^ir^«5;i/^f^^^(Streptomyces michiganensis) NBRC12797 (^f£#-^:NITE 
BP-36) izmi-%MWX*foZn&^ltt.fe2&M<Djfm o 
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